Mucosal vaccine delivery of antigens tightly bound to an adjuvant particle made from food-grade bacteria.
Mucosal immunization with subunit vaccines requires new types of antigen delivery vehicles and adjuvants for optimal immune responses. We have developed a non-living and non-genetically modified gram-positive bacterial delivery particle (GEM) that has built-in adjuvant activity and a high loading capacity for externally added heterologous antigens that are fused to a high affinity binding domain. This binding domain, the protein anchor (PA), is derived from the Lactococcus lactis AcmA cell-wall hydrolase, and contains three repeats of a LysM-type cell-wall binding motif. Antigens are produced as antigen-PA fusions by recombinant expression systems that secrete the hybrid proteins into the culture growth medium. GEM particles are then used as affinity beads to isolate the antigen-PA fusions from the complex growth media in a one step procedure after removal of the recombinant producer cells. This procedure is also highly suitable for making multivalent vaccines. The resulting vaccines are stable at room temperature, lack recombinant DNA, and mimic pathogens by their bacterial size, surface display of antigens and adjuvant activity of the bacterial components in the GEM particles. The GEM-based vaccines do not require additional adjuvant for eliciting high levels of specific antibodies in mucosal and systemic compartments.